Abstract -
INTRODUCTION
This paper reports on our findings from a national study that explores writing in the disciplines. To date, this national study, which originated at the University of Alberta under the direction of Roger Graves, has included 11 institutions and more than 36 departments, including departments in Engineering. Its goal is to provide systematic research about the various writing demands placed on undergraduate students in a variety of disciplines and then to map these demands so that a "program profile" [2] can be created. Ultimately, the findings are intended to help initiate discussions at the department and faculty levels on the way writing is taught and supported within a specific discipline, such as our focus, Engineering.
To that end, the national study looked at 20 variables, including "nesting" or linking of assignments, the audience for an assignment, the length of an assignment and the time allotted to complete it, grading criteria and feedback provided, the required genre, and the frequency of assignments according to program year. We define a "written assignment" as a self-contained unit of discourse where students are required to write extended prose in the documents they submit, so in-class and out-ofclass written assignments were all counted.
Our study in Engineering is a timely one, given that Laura Reave has argued that a "welldesigned program [in Engineering] includes a foundation in communication skills" as well as high "quality feedback" and high quality instruction [14] . The goal is to graduate engineers who are "communicatively competent," which we have defined as proficient in communicating the engineering work graphically, orally and in writing.
UNDERGRADUATE WRITTEN ASSIGNMENTS IN ENGINEERING
In Engineering, we have defined Attribute 7, "Communication Skills," as the ability to communicate complex engineering concepts within the profession and with society at large [1]. Since C.E.A.B. first introduced these 12 attributes and outcome-based assessment, industry stakeholders have repeatedly emphasized the critical importance of communication skills (and teamwork skills) in the workplace [5] , [10] and, as a result, these stakeholders have stressed the need for schools to integrate communication and engineering such that students can appreciate how the two are integrated in practice [10] . Yet, most schools, beyond introducing some variation of a technical writing course, have struggled to find effective ways to do that [10] . For one thing, although many schools have some courses that include some kind of written assignment, typically that will be a lab report, one that graduate teaching assistants will mark. Consequently, both the writing quality and the quality of the feedback may be minimal. So, unlike the other attributes, identifying and tracking the ubiquity of Attribute 7 in particular has often proven to be problematic. This paper will report on our effort to track Attribute 7 by collecting the course syllabi from the departments of Mechanical Engineering, Electrical and Computer Engineering, and Civil Engineering. Each outline contains a brief description of the course, the mark breakdown and the learning outcomes mapped to both C.E.A.B. attributes as well as to competency levels, based on Bloom's taxonomy (where "knowledge" is the lowest level, "application" and "analysis" are the middle levels, and "evaluation" is the highest level). The main indicator for writing content was the inclusion of Attribute 7, "Communication Skills," on the course outline; as such, only courses that identified attribute 7 were assumed to have writing components.
Because each course syllabus must outline both the graduate attributes targeted by the course as well as the outcomes, we looked specifically for Attribute 7 in 133 courses; of these, 95 identified Attribute 7. We then extracted data about the writing content of these courses by focusing on the 20 variables. In this paper, we will look at the total number of assignments (by year in the program) for each of these departments; the average number of written assignments per course; assignment genres; and the kind of feedback provided (formative or summative). For each course that identified Attribute 7, the types of assignments and their respective percent values were also recorded. Since undergraduate students take courses from multiple faculties to fulfill the requirements of their degree, only courses offered by the Faculty of Engineering were included in the study.
THE FINDINGS
There were a number of difficulties encountered as we began our data collection, not the least of which was trying to determine the writing content of each course that listed Attribute 7. The course outlines did not always describe the type of work required, nor did they explicitly list each assignment. Consequently, we had to make a number of assumptions. We assumed that all included courses are offered each year for students. For those courses that identified Attribute 7, the most common genres listed were "assignments," "lab reports" and "design projects." However, since the work required for these was not usually stated, we assumed that they contained writing components unless explicitly indicated otherwise. As well, tests and exams were not included as contributing to the writing content of a course. Of particular interest, however, is the total number of assignments students in each of these departments will write: ECE has 87 written assignments, ME 105 and CE 33 (Fig. 2) While ECE, unlike the other two departments, demands more written assignments in 3 rd year, a more noteworthy trend is the increase in the total number of assignments that students must write in each successive year, regardless of the department. On average, ECE students were responsible for 1.9 written assignments per course, ME students for 3.9 written assignments and CE students for 2.4 written assignments. Figure 3 summarizes this trend. Perhaps surprisingly, at least for engineering educators, is the comparison of undergraduate engineering students with those from the disciplines captured by the national study (Fig. 4) . Here, the first number shown is the total number of assignments in each year of each discipline; the second number is the average number of assignments per course. Of note are the numbers for Political Science and Geography, which are remarkably similar to those for Mechanical Engineering, as shown below in Figure 5 . Another interesting finding of note is the kinds of assignments listed in the course syllabi, the most common of which are the generic "assignment," the lab report and the "project." The "other" category includes journals, posters and the like -genres that were mentioned at least once but far less frequently than the top three genres (as Fig. 6 shows). These findings, however, are more suggestive than definitive simply because of the paucity of detail given in the course syllabi. Simply put, we have no way of knowing exactly how much writing is actually required for these assignments, nor whether assignments would receive substantial formative feedback. Indeed, the most telling feature of the course syllabi we collected was the singular lack of information on the writing that students presumably do in Engineering as we could not determine the length of the assignment; the relative weightings given to the written and the technical components; the audience for the assignment; whether the assignment was "nested" or one part of a larger assignment; or if the students needed to conform to discipline-specific formatting (such as IEEE format).
OBSERVATIONS AND CONCLUSIONS
In the case of Engineering, where there is a singular lack of guidelines for writing instruction [3] , we had hoped that, by collecting and analyzing the course syllabi that each instructor prepares and distributes to students, we could provide the kind of complete "program profiles" that Anson and Dannels promote [2] . However, given the lack of detail in the outlines we collected, that profile is incomplete, though suggestive. Notwithstanding their lack of detail, these course outlines do tell us some interesting things that we can now use as we move forward in our curriculum development.
On the one hand, many of the shortcomings found in these course outlines are not unique; in fact, it is a common problem found throughout the outlines collected for the national study. Indeed, there is great variability across the disciplines [7] , [8] . There can even be marked differences between departments within the same discipline, as the frequency of assignments shows in our findings. Nor do we always know what the quality of feedback might be for these various assignments.
Additionally, "engineering faculty, even when they are strong communicators, often lack the requisite content knowledge and familiarity with current research in writing pedagogy and assessment" [10] . Consequently, even though they are experts in the content covered, many engineering professors may be hesitant to include written assignments in their courses; providing meaningful feedback on the writing may likewise just be too daunting a task. Nevertheless, for engineering students to become, not just good writers, but successful writers as well, they need to master the discipline-specific rhetorical demands before they receive the stamp of "communicatively competent" and before they enter the workplace, where students often face many challenges associated with the "contextual nature of all communication" [10] .
On the other hand, as common as these shortcomings may be in course outlines from across the disciplines, we can begin the process of helping our engineering students meet these challenges by more firmly connecting the engineering work to the communication of that work, both in our courses and in our outlines [9] , [13] ; that is, we can promote ways to ensure that students tailor their communications to "best support" the engineering work [11] . For example, this will mean moving away from the template, which tends to treat a genre as a "static recipe" [3] , one to be slavishly followed. Rather, we will need to promote the genre as a flexible and "continually adaptive response" to changing exigencies [3] and focus on what the engineering work and the communication demand. As Paretti explains, "writing is not a skill learned once and then repeated forever, like scales on a piano"; rather, "every act of communication is like a new musical piece" -and that means it demands practice and analysis [12] . In this important way, Attribute 7 becomes a practice-based skill -much like the design and problem-solving skills we teach as a matter of course.
One way to do this is to continue to find ways of integrating communication into the engineering courses we teach, such as embedding a communication specialist in courses like the senior design (capstone) courses. This specialist is in a better position to do what writing scholars have long promoted [4] , [11] . [14] ; namely, that students need to learn the discipline-specific writing genres because doing so helps students to acquire disciplinary knowledge and to shape their work so that the rhetorical demands of the genre are met. At the same time, they gain valuable practice in meeting the needs of the audience.
Another way is to clarify our expectations on our course syllabi. To date, we have at least ensured that our students have a clear picture of what graduate attributes and competency levels we expect of them when they graduate. The next step will be to clarify our expectations in relation to the assignments we demand and the writing we demand.
Finally, communication may then be acknowledged as important to engineering practice [4] . Instead of seeing the technical work as the "real" work [6] and the communication of that work as less critical to engineering success [4] , students may at last recognize that communication is integral -even critical -to engineering practice [9] .
